Protein kinase stimulation of a reconstituted cholesterol side chain cleavage enzyme system in the bovine corpus luteum.
A solubilized preparation of cytochrome P-450, obtained by treatment of mitochondria from bovine corpora lutea with phospholipase A, contained all of the necessary components for the cholesterol side chain cleavage activity. The solubilized cytochrome -450 preparation could be isolated essentially free of endogenous cholesterol side chain cleavage activity by various fractionation techniques. A cholesterol side chain cleavage enzyme system was reconstituted using the isolated cytochrome P-450 preparation and purified adrenodoxin and adrenodoxin reductase (components of the enzyme system purified from the adrenal cortex). Protein kinase was partially purified from the cytosol fraction of bovine corpora lutea. It was purified 43-fold and the activity was highly dependent on cyclic adenosine 3:5-monophosphate (cyclic AMP). When ATP and this partially purified cyclic AMP-dependent protein kinase were added to the reconstituted cholesterol side chain cleavage enzyme assay in which cytochrome P-450 was limiting, a stimulation (20 to 74%) of the conversion of cholesterol into pregnenolone was observed. This stimulation was statistically significant with p value less than 0.001. The stimulatory effect of the protein kinase appeared to be dependent on ATP and was not mimicked by bovine serum albumin, indicating that the effect was specific for protein kinase. Protein kinase caused a phosphorylation of the cytochrome P-450 preparation when large amounts of this preparation were used in the assay. It is concluded from these results that the direct activation of the cytochrome P-450 component of the cholesterol side chain cleavage by protein kinase may be one of the ways by which cyclic AMP mediates the effect of luteinizine.